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Background of Invention 

ii [0001] The present invention relates to generator cooling and, more particularly, to a 
^fi baffle plate for guiding cooling gas and improving end-core ventilation. 


..cr 


P [0002] During the process of producing electricity, power generators also create heat that 

0 must be dissipated away from the generator. Generators are typically gas-cooled by 

ventilated cooling systems that circulate cooling gas through ducts in the rotor and 

III 

O stator. By way of example, FIGURE 1 schematically shows a partial cross-section of a 

«1 generator. In the schematic illustration of FIGURE 1 , the rotor is generally shown at 

1 0. The generator stator core 1 2 is constructed by stacking many layers of magnetic 
laminations. Ventilating ducts are defined between the stacked layers of magnetic 
laminations by providing spacers in the core stack. This allows for the passage of 
cooling gas through the core during operation. These spacers must be positioned in 
such a way to ensure tightness of the core during assembly and operation, but must 
not block or restrict the flow of gas through the stator. Outside space blocks 1 4 are 
located at the ends of the generator stator core, between the stacked laminations 16 
and the stator flange 1 8, as schematically shown by dashed lines next to the flange 1 8 
in FIGURE 1 . As illustrated, the cooling gas flow through the ventilation ducts between 
the stacked layers of laminations of the stator flows into the rotor-stator gap 20 to 
define a rotor-stator gap flow 22. 

[0003] 

Cooling is one of the major challenges in conventional air-cooled generator 
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designs as the rating of the machine is continuously increased. Analysis shows that 
extra eddy current losses in the end core of the machine are concentrated in the first 
package. In this regard, FIGURE 1 illustrates the conventional air flow distribution in 
the region of the flange and the first package. As illustrated, air recirculation 24 has 
been observed in the region next to the first tooth 26 so that the first package 28 is 
not effectively cooled. The tooth temperature rise, as a result of the eddy current 
losses, often results in the hottest resistance temperature detector (RTD) temperature 
at the core end. Thus, it would be highly desirable to more effectively cool the first 
package 28 and flange 1 8 to improve the overall ventilation performance of the 
machine. 

Summary of Invention 

[0004] In an embodiment of the invention, a baffle is provided to guide the outside space 
block cooling gas all the way to the stator core inner diameter. The baffle provides a 
cost-effective method to effectively cool the first package by preventing hot air 
recirculations that conventionally occur at the tip of the flange and next to the first 

tooth. The baffle will also improve the heat transfer between the cooling gas and 
flange. 

[0005] Thus, the invention is embodied in an electromagnetic generator comprising a 
stator structure concentrically disposed to a rotor structure, said stator structure 
having a radially outer surface and a radially inner surface, and including stacked 
laminations and an end flange component mounted to at least one axial end of said 
stacked laminations; a plurality of space blocks mounted between said stacked 
laminations and said end flange component, said space blocks being circumferentially 
spaced and extending radially to define a plurality of radial flow passages 
therebetween; and a baffle plate secured to said end flange component to extend 
radially inwardly from said end flange component substantially to said stator structure 
radially inner surface, a radially inner edge of said baffle plate including a plurality of 
slots for receiving copper end turns of said stator structure, whereby cooling air 
flowing between said stacked laminations and said end flange is directed substantially 
to said radially inner surface of said stator flange. 

[0006] 

The Invention may also be embodied in a method for controlling ventilation flow 
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in a generator comprising providing a stator structure concentrically disposed to a 
rotor structure, said stator structure having a radially outer surface and a radially 
inner surface, and including stacked laminations and an end flange component 
mounted to at least one axial end of said stacked laminations, a plurality of space 
blocks being mounted between said stacked laminations and said end flange 
component, said space blocks being circumferentially spaced and extending radially 
to define a plurality of radial flow passages therebetween; providing a baffle plate 
structure; securing said baffle plate structure to said end flange component so as to 
extend radially inwardly from said end flange component substantially to said stator 
structure radially inner surface, a radially inner edge of said baffle plate including a 
plurality of slots for receiving copper end turns of said stator structure; and directing 
cooling air to flow between the stacked laminations and the end flange component 
and guiding the cooling air with said baffle plate to cool a radially inner portion of a 
III first said lamination. 

Brief Description of Drawings 


m 


[0007] These and other objects and advantages of this invention, will be more completely 
understood and appreciated by careful study of the following more detailed 
l;l description of the presently preferred exemplary embodiments of the invention taken 


m 

ui 


Iil in conjunction with the accompanying drawings, in which: 


[0008] FIGURE 1 is a schematic cross-sectional view showing the conventional air flow 
distribution in the end core of a conventional air-cooled generator design; 

[0009] FIGURE 2 is a schematic cross-sectional view showing an air flow distribution at 
the generator end-core region when a baffle is mounted to the flange in an 
embodiment of the invention; and 

[001 0] FIGURE 3 is an elevational view of an exemplary baffle provided as an embodiment 
of the invention. 

Detailed Description 

[001 1] With reference to FIGURES 2 and 3, a flange baffle structure 30 is proposed to 

overcome the disadvantages of reverse flow and hot air recirculation 24 in the region 
next to the first tooth 26 in the generator end-core region. An assembly of the baffle 
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structure 30 to the stator is schematically shown In FIGURE 2. As illustrated, the baffle 
structure 30 guides the outside space block cooling gas all the way to the stator core 
inner diameter. This effectively eliminates hot-air recirculation so that the outside 
space block cooling air can effectively cool the first package 28. 

[001 2] In one embodiment, the baffle structure may be provided as a symmetrically 

configured plate 30 for being secured between the outside space blocks 14 and the 
stator end flange 1 8. Thus, as shown in FIGURE 3, in the Illustrated embodiment, the 
baffle plate 30 has an opening 32 defined centrally therethrough for accommodating 
the rotor and a plurality of radial slots or cut-outs 34 defined about its Inner 

periphery 36 for passage of the copper bar windings 38. The number of slots 34 may 
U °f course vary from machine to machine and thus the slots are disposed so as to 

y correspond to the number and location of copper bar windings 38. 


y2 
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CI 
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[001 3] In the illustrated embodiment, furthermore, a plurality of part-circumferential or 
annular slots 40 are further provided, radially outside the radial slots 34, to expose 
Ifl the flange 1 8 to the cooling gas passing between the outside space blocks 1 4. Six 

Q annular slots 40 are provided in the illustrated embodiment. The annular slots are 

positioned so that the cooling gas will impinge on the axial surface of the flange 1 8 to 
enhance heat removal. The number, location, size and shape of the cooling slots 40 
may be varied as deemed necessary or desirable but they are preferably symmetrically 
disposed for uniform cooling effects. 

[0014] The baffle plate 30 is advantageously formed from a non-magnetic material to 

avoid creating low reluctance flux paths. However, the material is also advantageously 
selected for good thermal conductance such that the baffle may function as a fin to 
improve heat exchange between the cooling gas and the stator flange. Furthermore, 
the electrical resistance should not be too low to limit eddy current magnitude. In this 
regard, an exemplary material for the baffle plate component is stainless steel. 

[001 5] The baffle 30 is also of limited thickness to minimize the volume available for 
induced eddy current losses, but sufficient for mechanical strength and rigidity. An 
exemplary thickness of the baffle plate is 2 mm. 


[0016] 


Finally, the baffle surface facing the cooling gas flow between the outside space 
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blocks may be smooth or can have surface manifestations, such as grooves or dimples 
(not shown), to promote localized flow turbulence to thus improve the heat transfer 
coefficient for improved cooling. 

[001 7] Fluid dynamics analyses have revealed that a more uniform flow distribution will 
result by adding the baffle 30 to an otherwise conventional generator structure as 
schematically depicted In FIGURES 1 and 2. Furthermore, adding the baffle serves to 
eliminate hot-air recirculation 24 and will provide, according to the analysis, a 
reduction in the first package 28 temperature of about 1 4 degrees Celcius. The baffle 
will also improve the heat transfer between the cooling gas and flange. As a result, the 
flux shield can be eliminated in certain applications. This temperature reduction and 

^ the indicated improved cooling gas distributions are expected to provide for better 

p overall performance. 

Cfi 

[001 8] While the invention has been described in connection with what is presently 

rfl considered to be the most practical and preferred embodiment, it is to be understood 

If I . . 

^ that the invention is not to be limited to the disclosed embodiment, but on the 

y contrary, is intended to cover various modifications and equivalent arrangements 

hit 

y included within the spirit and scope of the appended claims. 
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